The expression of MHC class II genes is a tightly regulated process, subject to multiple levels of control. Not only are these important immunological molecules expressed in a tissue-restricted manner, their expression is also developmentally regulated in cells of the B lineage and can be modulated in many cell types by a variety of external stimuli such as cytokines (reviewed in refs 1-3). Aberrant expression of class II molecules may be involved in the pathogenesis of autoimmune disorders, and a lack of expression results in a severe combined immunodeficiency disorder known as the bare lymphocyte syndrome (BLS) (4).
Although there is evidence for posttranscriptional control of MHC class II gene expression, the regulation of these genes is largely controlled at the level of transcription (5, 6). Several highly conserved promoter DNA elements that control MHC class II gene transcription, as well as potential trans-acting factors with which they interact, have been identified (reviewed in refs 2, 7). In this article we will highlight recent studies that investigate how protein-protein interactions between factors may mediate the activation or repression of class II genes. Particular attention will be directed to two recently identified players in this immunologic switch: 1) the class II MHC gene transactivator (CIITA), a gene affected in a subset of patients with the BLS; and 2) the high mobility group protein (HMG an architectural component of activate chromatin involved in the assembly of the preinitiation complex on the class II MHC proximal promoter.
Finally, we will bring together the accumulated data on class II gene regulation in models of activation and repression. 
MODULATION

OF MHC CLASS II GENE EXPRESSION
FACTORS AND ELEMENTS THAT CONTROL MHC CLASS II GENE EXPRESSION
tam Oct-2 but not in cells that contain only Oct-i (26, 27), even though the DRA octamer can bind both proteins equally
PROTEIN-PROTEIN INTERACTIONS ON THE CLASS II MHC GENE PROMOTER
It is becoming increasingly evident that the cis elements in the class II promoter and the factors with which they interact do not function independently.
Cooperativity between transcription factors and higher order complex formation on the promoter appear to be necessary for activation (7, 6i). The earliest hints that the X/Y/Z boxes work in concert came from observations that the integrity of all three elements need to be preserved for the proper transcription of class II genes to occur, but that none of the elements alone was sufficient to direct high-level reporter gene expression in class II positive cells (reviewed in ref 2 In this way, it was determined that at least three different genetic mutations can lead to a class II negative phenotype.
As discussed earlier, the defective genes in two of the complementation groups (groups A and C) have been identified via expression cloning. These are the class II transactivator (CIITA) and RF-X5 (37, 51).
MODELS OF ACTIVATION AND REPRESSION
The proximal promoter region of MHC class II genes and the factors that assemble on it may be thought of as a transcriptional "switch" that has several components ( Fig.  1) . The components of this switch can be modulated in several ways to effect the activation or the repression of transcription.
The first component of the switch is the proximal promoter region, which contains all the functional boxes that serve the purpose of nucleating the binding of transcription factors. Apart from the sequence requirement of the component elements of this region, the stereospecific relations of the boxes must also be maintained, probably to support protein-protein interactions of bound factors. is required for this transition.
As HMG IIY is known to displace histone Hi and Hi is known to repress transcription, Hi is shown displaced from the nucleosome.
In class II positive cells the CIITA transactivator (shown in dark blue) is synthesized de novo and is reported to interact with the DNA-bound transcription factors. The assembly of this multiprotein complex probably provides multiple activation surfaces that interact with components of the general transcriptional machinery (e.g., TFIIB, TFIID, or TAFs). Such interactions could induce conformational changes in the general apparatus that These proteins, which are exemplified by the high-mobility group proteins, are architectural components of chromatin and serve as cofactors for classical transcription factors. On the HLA-DRA promoter, a high-mobility group protein, HMG I/Y, functions as a cofactor for the activator Oct-2A and may facilitate the assembly of an active transcription complex. The third component of the transcription switch consists of proteins that do not interact directly with DNA, but may interact with promoter-bound proteins to form a "secondtier" of activators.
The class II transactivator CIITA appears to belong to this group. According to this model of transcriptional regulation, repression of class II gene expression could be effected at various points. First, the binding of the activators could be inhibited by the masking of their binding sites by nucleosomal proteins. This could be relieved by HMG I/Y, which has been shown to displace histone Hi (65). Indeed, the arrangement of HMG I/Y binding sites on the HLA-DRA promoter strongly suggests that it may play such a role (K. Ebralidse, personal communication). When the proximal DRA promoter DNA was assembled into a flucleosome, boxes X, Y, W/J/Z, the OCT motif, and the transcription start site were all on the same side of the nucleosome, which would become occluded once the flucleosome core particle is complexed with histone Hi (see Fig. 1 ). This is a very interesting observation, because it offers a potential mechanism for MHC class II gene repression: in one sweep, histone Hi could make most of the conserved cis elements inaccessible.
This repression could be relieved by HMG I/Y, which, it is known, can relieve histone H-mediated repression by displacing histone Hi from DNA (65). In this regard, it is of interest that the binding of an HMG I/Y containing complex is enhanced in IFN-y-induced HeLa cells (49). Because CIITA is a potent activator of the endogenous class II MHC genes, questions arise as to how it is able to contend with chromatin to mediate this activation and whether it plays any role in the reconfiguration of chromatin by HMG IJY. The answers to these questions await further studies. We are grateful to our colleagues R. Accolla, C. Benoist, J. Boss, K. 
